Abstract: This study is aimed at characterizing the organic matter preserved in the Triassic Lockatong formation deposited in the Newark Basin. On the basis of the TOC (Total Organic Carbon), the Lockatong formation was deposited in a reducing environment in the deep NW part of the basin, which is favorable to the accumulation of organic matter. However, the Lockatong formation of the SE border of the basin was deposited in oxic conditions that prevented the preservation of organic matter if there is any. The structuration of the basin into deep subsiding NW section due to the reactivation of the NE-SW striking faults and the development of anoxic conditions were favorable for the accumulation and preservation of the organic matter in the deep part of the basin.
Introduction


The Newark basin, located in New Jersey, is a half-graben formed during the Triassic rifting. In this basin, alluvio-lacustrine facies were deposited (Fig. 1 ). This basin has been investigated by many authors and for different purposes, such as sedimentology, tectonic, and organic geochemistry. In fact, the Triassic Lockatong formation, deposited in the subsiding basin, was previously studied for its hydrocarbon potential 1. However, the organic matter preserved in the Triassic Lockatong, deposited in the SE border of the basin, has not been previously investigated. This paper, thus, aims at characterizing the organic matter preserved in this formation, outcropping in the border of the basin and also provides an insight into the conditions/factors under which organic matter was preserved. To that end, Total Organic Carbon was analyzed in the Lockatong formation in the SE border
Geological Context
Newark basin was formed during the Triassic time when Pangaea started to break apart 200 million years ago. The structuration of the basin into a half-graben was caused by the reactivation of the NE-SW normal faults ( Figs. 1 and 2 ). This basin began to be filled with Triassic alluvial and lacustrine sediments that were intercalated with three basaltic flows (Hook Mountain, Preakness, and Orange Mountain basalts) and igneous intrusions 2, 3. The NW section of the basin was deep, due to subsidence, and thus received a thick sedimentary pile. However, the SE border of the basin section was shallower and accumulated a thin sedimentary pile.
This structuration of the basin into deep subsiding areas was ideal for the accumulation and preservation of organic matter. The rocks, outcropping in the studied area, belong to the SE border part of the basin. These rocks consist of alternating light and dark gray laminated siltstone and mudstone (Fig. 3 ).
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Materials and Methodology
Seven samples were collected in the studied area, located in the SE border of Newark basin. These samples were powdered and weighed (200 mg). The powdered samples were placed in porcelain "boat" and digested with acid to eliminate carbonates. The acid digestion was performed at 60 °C over one night.
The organic carbon of the samples was obtained by the combustion of dry residual sample at 1,100 °C by a Carmograph. The concentrations of the Total Organic Carbon were determined by comparison to a standard. The analysis of TOC was performed at the United States Geological Survey in New York.
Results and Discussion
The TOC values are reported in Table 1 and graphed in Fig. 3 . The TOC values range from 13.86 (Fig. 3) . This observation indicates the absence of correlation between the color of the rock and its TOC content. The dark color of these rocks is not due to the organic matter content, but probably to the mineral composition.
Characterization of Organic Matter Preserved in the Triassic
Regardless of the color of the rock, the TOC values are extremely low. According to Ref. [6] , rocks with TOC values less than 0.50 wt% are considered poor source rocks (Table 2) . Therefore, the rocks of the studied area are very poor source rocks. Characterization of the type and the quality of organic matter, using Rock-Eval, is not further investigated because of these extremely low TOC values.
Compared to the studied area, belonging to the SE border of the basin, the Lockatong formation deposited in the deep NW part of the basin is rich in organic matter with TOC values ranging from 0.2% to 6.0% 1. This observation suggests differences in the accumulation and/or preservation of the organic matter in the deep and border parts of basin. The deep subsiding basin was favorable to the accumulation and preservation of organic matter due to the anoxic conditions that prevailed during the deposition of the Lockatong formation 7. This conclusion is supported by the occurrence of uranium, which is associated with high TOC values 8. The uranium is, in fact, fixed to organic matter in a reducing, anoxic environment 8. Moreover, the occurrence of bitumen in the Lockatong formation in the deep section of the basin indicates that this formation is not only rich in organic matter but reached maturity. However, in the SE border, the very low TOC values reflect the lack of biomass productivity and/or the oxic conditions that prevented the preservation of organic matter, if there is any. In fact, the border of basin was too shallow to allow for the development of anoxic conditions necessary to preserve the organic matter. Subsidence of the basin and the prevalence of anoxic conditions are determinant factors in the accumulation of organic matter in the deep section of the basin [7] . More work is needed in different parts of the basin to thoroughly characterize the hydrocarbon potential of the basin.
Conclusion
Newark basin was structured into a half-graben during Triassic time. The deep NW part of the basin was favorable to the accumulation and preservation of organic matter. However, the lack of biomass productivity and/or oxic conditions prevented the accumulation and preservation of organic matter in the SE shallow border of the basin. The structuration of the basin into deep anoxic environment was due to the reactivation of NE-SW striking faults. The development of a subsiding basin and the prevailing anoxic conditions are crucial in the preservation and accumulation of organic matter in this formation. Further geochemical studies, throughout the basin, are needed to make a generalization.
